Toxicity of the HMG-coenzyme A reductase inhibitor, lovastatin, to rabbits.
Lovastatin, a specific inhibitor of the rate-limiting enzyme in cholesterol biosynthesis, HMG-CoA reductase, has been shown to be highly effective in lowering serum cholesterol in animals and humans and thus represents a promising approach to the treatment and prevention of cardiovascular disease. During the preclinical safety assessment of lovastatin, oral doses that were tolerated by dogs, rats and mice were found to be lethal to rabbits in subacute studies. Postmortem findings in rabbits consisted of centrilobular hepatic necrosis, frequently accompanied by renal tubular necrosis and occasionally gallbladder necrosis. The liver lesions were associated with up to 300-fold elevations in serum aspartate and alanine aminotransferase activities, whereas the kidney lesions resulted in accumulations of serum urea nitrogen and creatinine. The organ damage was preceded by a progressive decline in food consumption and loss of body weight. All histopathological and serum biochemical changes induced by lovastatin were completely prevented by coadministration of mevalonate, the product of the inhibited HMG-CoA reductase enzyme. In addition, administration of mevalonate after the onset of lovastatin-induced hepatotoxicity effectively reversed the toxicity despite continued drug treatment. These findings indicated that the toxicity of high doses of lovastatin to rabbits is a consequence of a highly exaggerated pharmacologic action in blocking mevalonate synthesis. However, supplementation of lovastatin-treated rabbits with oral doses of the major product of mevalonate metabolism, cholesterol, paradoxically enhanced the liver and kidney damage, which suggested that the toxicity of lovastatin stemmed from depletion of a nonsterol metabolite(s) of mevalonate critical for cell viability.